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(54) MANUFACTURE OF SINTERED PARTS 

(57)Abstract: 

PURPOSE: To manufacture the above sintered parts having excellent corrosion resistance, sliding 
characteristic and radial crushing strength by applying a second phase metal on surface of each 
single particle in raw material as the matrix and further, mixing the foil-state second phase metal in 
this coated powder. 

CONSTITUTION: On the surface of each single particle (e.g., iron, iron group alloy) in the raw 
material forming the matrix of the sintered parts, the metal (e.g., copper, copper group alloy) as the 
second phase is applied to form the coated powder and the coating rate of the second phase metal 
is made to 10 - 50wt.% the weight of the mixed powder. Successively, the foil-state powder 
composed of the second phase metal or the metal alloyed with the second phase is mixed with this 
coated powder at the rate of 5 - 10wt.% the quantity of the foil-state powder. After compacting this 
mixed powder, this is kept at about 100 - 750° C for about 5 - 30min under oxidizing atmosphere 
and oxidized and successively, sintered at temp, lower than m.p. of the second phase metal (about 
800° C) under reducing atmosphere. By this method, the sintered parts stably holding the available 
property and improved in the strength is obtd. 



® & m « & « ( a) ¥3- 1 66303 

©Int. CI. 5 I&SIJK^ IfrtJBBW TO 3 ^(1991)7^180 

B 22 F 1/00 Z 7511-4K 

1/02 A 7511-4K 

©ft m ¥1-293998 
@tb m ¥1(1989)11^148 
ffi5fe«±5R ©¥K1989)8 ^29B@B*(J P)@^M ¥1-220366 

®m w m m ^ & m ^fttftF**^ 1 1 
©is h * s » % e «jwi^#m<«i«fiij 1-8-26 
©tts m a Ba:»*i6^»a^a ^mt&Fm^52o#ife 



m m 9 

i . mmnzto 

2 . t|ff||«(DHI 

95 A 0) SI i§ U m K. is n T . ffi tt 95 a flJ v b 

lc!82fflk&.6£Kfc»?SLfcffl£l»E. S3 
IBM2«fcn-ft||X It'll 2ffik6**«* 

« <0 tt £ SI? p a a CD Si il fj m . 
3 JSItffi} A* fcifctt S 2 « k 4 * 

r . »2fflk44#«a>ffliai«4«ffl6ttt=is 

S 1 0-5 OMSK. ?SttW«jg^a*«S 

d ffl ic * a 5 ~ 3 ofis«-c&*5ii#Ji i 

Xtt2EttattttVA<DHiS£&. 



4 n**?.** at x « a * a # . S2st4i 

SHa^p«f#1-4CkCJ:9H<tL. * n 

r a s tt 9 EE a + r « x u a £ £ © it a Jit t 

Tm%ift*> IB*JB 1 XU 2 EttatttttBa 
© SI il 7> & . 

5 IB*4f»**i*Xtt»fc££. 8 2 fflk ft 4 
£JS&tf?5ttttA t MXttSI£&£T&Sifi6 
»}%E8il*JBLfc&. SEaaJBttfciljctt 

**e»»-r*«:i:CJ:9« ffc.L. . E C 9 in 

*ff^ »*w i x tt 2 ia«0)ffi*sg[iaa>s3ja 

3 . JEWC03i4S!IB 

TiSLT. en. wiittxi±mai^tt©f=t#«c 



15- 



95 SI, (D Si il 7j it \z ft 0 , ft K . E AS fi£ ffj <* © fiK ffJ 

&gi3!a D a OTtt^<B;&<t*ffiifcLi#*§3iI:fr&clffl 
t ^ t, (?) r «. -6 . 

( ffi 5R <D fit ffi ] 

«t IS 95 S «> 3* ffi K * <& 7 I- >J 9 ? ^ t S <t ^ ^ 
J5 % JS S ■& 7j ?£ fc L T . - 88 K » -s 
6ftTK4. * fc . fif'iSi 5 5 - 3 8 0 1 9 tfi 
fglCjp*n-5J: -ptC&fflOTStffi if tfc« 

**KttW4i«B63-240 
4 lffi»CinSnTV>5±1i;. "7 f- 'J * ? * 
fc ft 4 If 8 tttc. 7h'j9?X*H8t4S2ffl 

tfta^R^sttWOTJBrffijn-r-s^ss^M/T 

tt»iat«ei.Ti->5. 

» o s a r a . & a *s <z> f a . ff * tt 

£«■*»#<. *JL*<*Ttt»oSilI<DiiA*l« 

at S 9s n a D <73 si it ?£ 1= ts </» r . « 35 a a> v h 
2$§fcft*£S*BEfflbfc8£»9i;:. iTi 12 f? 2 ffl 

i* m & 31 s u , a«*i»*w»»*fr«ct* 

tt . fS ft 35 n°n IC Iff 3 ft i> <D X & 4 . 

•&#-ffeor. !S2fflfcfta£g0)KfSSa i ffl& 
I»i;£lt4 1 0-5 0 1i« (1*1 SI) . ?3 4* » <*> 
iB&fi4<S&l))>:«>n5~3 0ll» ( [*) SI ) 

* fc . «W»**««Xtt**dft. 3? 2 ffl fc ft 

issso-attwii'sxusiifi^f *>4i&» 

4>i:SBT4CtKJ: OBftU, & ^ T 3 S tt ^ 

Ha^-cfflxaffl^smsa^JiiTTffiis^tf^r 



HDfl ¥3-166303 (2) 

S)o$*nfc«i*g3i D D a^l4'Sr&4ii^. s as # 

«. <se35 a a n <73^ffiK^ft4^s^JSil3-ti--Sir 
fctt-lEBTfigr$>£#. MI4^*%E^fEffJ-tfe 
* L T £ B# C . 3 7 - ? 7 -( A tC m L X Z & Fi 

*affi3iffl»isa. BBKi-jT^sicgtit 
a # ft a < . vi- ^^4igHiL,ii^fi*i* 

4. * fc . »S*OBI»HtfflK41l6. % 

± \z tt a ^ ft ic < ^ c fc fc % is a s * j a ^ c t c 
■to. s « « tt k tt 6 -5 3 # ^ < . * fc a e fin 

fc ft 1= tt m i< '# <fc L X L- * -5 K jJH * o fc . 
tafltt. c ft "=» » K .£ % ft < U . Si & 35 o n 0 <n 

6S*t.Iffl<ttt«tSSLtSfc*J:nt 

ifcftic. tttftaaa>*K*fi±£*J: 9 fc -r 5 

t> © X & i . 

immzMtk? * fcftw^a) 

*56Wtt)SWf»^%SffiR!cffJUfc0>*.«ite-r4 
ti<, ft«ifM4Cffltt*BEJB*t. ilrcttSH 

»T6ctcj:oifti/. siciasttSffla^r 
Iff ffl ) 

<7)^)SratfflL-fcffl«r»9%ia*4l9*fcb. 4St 

mmns-M? ■& fc . £«cj!EJf?(**£S*>6tfiaj-rfc 
9 nssiisaiT4. 

* fc . v h 'J v ? X * JBlS I" 4 MHtt Offl V 

RKffj{*sffiiciS)m?4ia<o-3i*5saif4<ifcAiA 
0. *s % a ? c + » ft *M©a«»*«ttf -5 
fc. ani4«J«fflflT* , ^i:s<. c ft e © & is f* 
ro^ffitt. v h ^ i'X^JStfStiiLfc'kcofcft 
0. ifc^aojfSttlfl^iSJn-r^fcffl^mromta- 
35 fg V (£ < ft 0 . fiS ff IS tt * s .« < ft h . 

■E- c r . v h >; -v ^x*JB*r*»»»*«2 

*@*ff5ffi1--5^S-C)!SIHUfcffi^ttfc. ®2fflt 



ffi£*B6LfeJRtt»5|;*ff!ir%4J:. IH £ Jg © 

v h »j „ ? * * ffj fig -r 4 ib « « 6 in st -r 4 fc » 

■5 ft J8K: tt . J6ffl^St^-X{±»ffl^®i:^ 

ft 9 . fl « IC J: 4 v h >) >j ? x O) 35 tH *« <£ < tt 
ft . 

ftavxoStt-cnasnftttttBAti. v i- 
tfifl«)»i*'7h ';*f*fcH*ft£lgtt*4-c 

fco. as a <b e # ^ . witif<D«^>!E^<osBat 

*StT?tt»l»*»il|»LS < . 5 0 £a% Sr/S A T 

45~3011KTft4. 5ia»^i?ttliEK 
-fi. 3 0 1IIK A & t 

ft * . 

*fl«C«Kt. g^t»(OS!il. « £ fi* fc ?S tt 
» . S6K:llft;!H»ailfc«)g6. jg £ fi) oj E IS f* 
JR. fiE ff5 <* O 46 th U . f3cffJ(*©«ISI±, 
«JSatfflK4Cti|s?*4. 



KGH ¥3-166303 (3) 

(,■*. 

IS *s iS If ft . « . J8fSi§r£. i»4r*»4**tf6 
tl4. 

RJLtf. KttCflttH Lfcfil&ffl t . BttMtt 

stf t£4. * ft . a * » ic » . - ffi it * <; 7 r 
v. ma-* 0B«n»m«rSia-r ft t . 

«r|SI±5ti-ftCfc« 1 T-Sft. 

1 o«M*f«9*ft. «ett<o5taE*«i6i.L-r«. 

ffi ft fct 1 0ii~ 7 5 0iCT-5~3 0»B|*'i3 

SwaTcflieKfi^TettftShfcMwiflE^^ 
+ + 7 5 013% 

fcSAft tSfiScUfcffiftH^itlSIL^t < 4 0. ■ 
ft©a*4'T> + #k<E4. 

c&^t i>® it is ft & z < m&t* am** * 
m m u « k» . 

Ji(T©8O0'Cg®TtT-5©-C, f* X tt I* £ 6 £ 
«)*«:«iS1-ftJt^>i:j±«!LTtSaCfi^SS-e 

&*£Tftcfc#-t?§ft. 
raiaEtiiffijBflcfeffiEfticjfejioTaTcitsFfflai 

+ ffigittfflESffiJgfcMlCiai 
± L ft . ■& <0 ft ffl ft HI (4 S e- i> T- tt ft a» . EE 

«rtJB*<oia«*T©iaT m ft s n fc a - a 



>S 5c S ft . C ft *>< Ut « ® X S IC is n T & It • S 5c 
fe»ESft4ci:CJ;0?Stt<k* J |Sl±U«S*o 

(SUM] 

BIT. *fSW09*«W*^"*"** • *%Wt±dft 
6 <D S SS ffl IC II £ * ft * *> l± * ^ ■ 

c <o * « « t± . JduaAtttattfflfflfflAcJ: 

$> -2) . 

II LTmiSWKS - 1 0 0 > v ->ii55c 

i* ffl & ffl . cniCft-sft&lCfcOfflfcffilSbT 

*i ft m t b . c©?a^mii:msfi©ias-2oo 
>.»i/*«»a«»fta^b. c:4>aftf&*i*ifi 

10mm. »tSl 8mm. 1 Omm©nB« 

E M <* IC BE » 0 . E10tt*7>*-7ttft?*'* 
tfi . 8 0 0 t;T?30ft«[gLfc. 

fcrtMB&ei'rtaiiBaaiaa 5 *** 1 *. sen 



!f m ¥3-166303(4) 

8 1 at ic }g ft *shc & it 3 as © & a . i^isc 
*sit*SH?sttt&«>afta. a ^ *» ic a n z> m s s 
a a v «e *s * ic * ^ * ts is * * ip t . 

tt. a . n its <n ic ffl ^ fc as ft ic * * ^ fc « £ 

fe) 03 * . ffitflC$Jfiff I llCffit' , 'fciJifft£^?S«Wfc 
0) S 6 t» % ffl V X . HtSfflfcll^tcKSSLfctt© 
01 % . tft-eftNo.13-16. No. 17-20 



(a«96) (saw (sass) 



32.1 
33.5 
40.5 
51.0 
5 4.5 



1 2.7 
1 9.5 
28.0 



4 45 . Btt»tt30lB*t«itiftt4J: 
SE JB 14 *« '£ -5 . 

* ft ft c J: ft tf . |R»»*Kfitf6«*Wa 

( w si ) %zofia»ja±tt*ct^H : *o 
<. 4 oiixktnaaHSiiciSHsftsc 

C W L . » IC « ft -3 ft U M ft » © * • 36 Cf IC 
«ttfcBttttfc*ffln & S3 Ir W a * 

5 o % m m n . * ft w »c * ft if . tt * as J: o d> <c 
n s a -c tt * a t p <*> » a * * s » ■& ft * if * •> 

T4< . ffi * ?£ f If Ft ^ f# ft *> o fc ± ft % IS * 
ff n » * . 
HfSCT 2 

31 J5S m I IC ffl (/> fc fk IC ft ft t» IC J3 It -5 2 0 ffi 
astflJftfeiftr.ftaiCiOJSfflL. C03«ftfi)IC 

31 Sfi 0V I ICffl^fc«jattt»<:fflftttC-6W4 i o 
H5S5CJ1- 2 5 0 > v ->i03SSt&*ftftfiHC±> 

ws2«a9«afturaft»i:Lfc. c <n a ft w 

% (*J 11 1 0 m m . »gl 6rnin, S* 1 OmmC 
E IB IS JB O . ffiF,*47>t;73«*Xtt, 
-18- 



800TC. 3 0#03fi|tt£?Tofc. 

« tt * a . itfflic -f v y * . ffl a % ff ^ . £ 

»s32 3H©ttftai4«:ffS8L. t la ft ? « 

s a a % f t o fc . 

S45CII 
ffi M :4. 2kgf/cirf 

: 7 1 m/nin 
3?SrH3 : 

mmm 3 

31 SS 01 2 K S) H fc ?1 £ w K . S 6 i: - 2 5 o 
> -> * 03 ffl ft) & ft |l| 1 n«ay - 2 5 0 > 9 
i/*<DMMtt*rt*0. 5M«X«aLTH#»fc 
L fc flfi tt . HS6f*|2fc|B|«lca*l*ft£iL. *& ft 
a £ L fc . 
X»M 4 

Hffifl|3T3IS!LfcS6ttlC. <S <b IC - 2 5 0 

dSHtUtt, HififW2fcfl«K:a*4*ftsa! 
j±«« i 



»BflT3-166303(5) 

Htt«'tnil3 01IN l ftCFaKtnil2llN 

iSLTS^stuiii. nmmz .tmsuzts. 
H*fl*BL. ttfta»Lfc. 

fctSflU 2 

101 2 (Cffl^fc Jg ft) «r f*J §J| 2 M fi !X> 31 £ L fc t> 03 i 

l . m « a « u fc . 
Sana. 3. 4SffitKNi. 2roa«e* 



*JSl«DIS»ftBK*^T, tt tt fl l . 2 at * £ 

Bfl 03 St J5S Wl 2 . 3. 4Ctt"CTeTi«lrM»«H«H 
L4>0. B# Pol fc ft (C tt tt 191 I . 2 03 & m m a fct 

ctazttLx*%mizj:znmm2. 3. 4 k 

is H r tt I 0 0 0«B8Tt,$£Lr^5. 

c<dz fc tt . ffi*^?±tcj:i«ftro}ifiiffitt-7 
h v * x 03 as tu *i # u n <r> tz tt u . * % m ic J; 

ftU"fid&ttlBJI4<aiB(C7MJ ? X fc tt £ L 
r ^ £ fc jo T £> -5 . 

* BS ffl 2 , 3 . 4 \Z "T <fc "5 (C, * ^ Hfl (C a n 

rttfg^e)fcSttf»03<ffitc. sj i» . kw. » ia 

ft) . SiSt»4:. fSilCiotat fiftt^Ct 

a* t? * -a . 

SISfiCT 5 

C 03 H ts m tt E ffi f$ m (* 03. «! tt ft ft 03 g> » * IK 

X I SCSUfcNo.3 . N o . 6 . No. 1 0 . 
No. 1 I St/No. 1 2 (J)fi&ft)C. HJ8IW 2 Cffl 



Wfc*Sfflfcl*iSiI2SJ89«iS»!]LTEfiifiEJBL. f£ 
/fc t* * g 10IC^Lfcfflttt*ffT«tttL,fc. 

silo ( i ) ttREffj(**«<tufco3%jasis 

*ffl»T«ttLfc»ft. (II) tt fiE fr? {* * 3 tg • 

6S<tLfco3*,ii^itsiimr«ittbfcis^. 
(in) tt^ria7cit^ia« + r Jn»sufcti^o3«£ 
*»*tt»is (ttttM) r. (6ino3tg^t,*aitt 

I Fi tt 7 8 0 T; . 20», itStt*03Stfl.^tt20 
%V. fit *£ t* IC 4S Vt *ffl»IH¥tt£ I $i\Z* U fc 
(I fc IB] « "C ^ fc . 

rattttws»ffl¥fcEfasi®fco3isi{fc*fS2 0 

IC ^ L fc . *»Sf4«9 0«J.U«)iA, * % l?1 
OTffitt^S ( « a ft ft I . II) tttt*03fctt7>?£ 
( tt ft ft III ) J:0ffI3«I*'S<. #E tt ft ft II 

ictaii^ttjffittftfti £ 1 EEm®mvm^. 

I £ Ifl 03 2/j £ ] 
* « BflC J: ft tt . iSltta5p a nO3Spl%tE*?£J:0 
'>4^iST?l?MKJII(Jt4:tiitS. iff IH 

tt . is & Vt m'& £fEEsasc«hftfi3^ h 03 & 



HDR ¥3-166303 (6) 

4. 0ffi<nfB*4iaw 




60 70 80 90 100 
m * « £ 1%) 

IK 2 H 




-20- 



^ IE S (g%) 

1 . vftasij* 

tiKID 12 9 3 9 9 8 ^ 

2 . fgnfl^gfl; 

3 . MiEZtzm 

*ft£0Rft tt IT i±J M A 
?**KFffitt65 2 0#Jli 

b ii » * s i is j: ^ it 

4 . ttIA t 1 0 5 8 03 ( 508) 9104 

mm^mzmmmi t@ i o # s # 
«2?;i?t:*4M 

#a± (7917) y|x « S 



WHIT 3-166303 (7) 

5. ffliEOttft 

iifto irffffpiRAoaBj ©fla&tf nemo 
e. axons 

(1) iflllffcDtfffMjROSiBOMjECifllttejl 9 T 

(2) n««C!)lt 5Hff 2 Ofr. SS6IS4frat/i 
101813-14 if C m^KlTJ 



le 

as a «j w a # as ic * n t . ajfeaiaw?!- 

"J 9 ? UHS*T **«»**-« TW** 
lc33 2 8i:fc.afcSi4S6IHUfc«£l»IC. M 

ta m 2 « fc 0 x a s 2 ts t s * -r 4 * 
2 s6»i;@t*fflft9i«:iSSD-raiB*ja 1 ia 

3- «ft1»4<K£fctt«*6ft. ff52fflfc«C& 

r. a 2 fflfc **^R©wffla**ffl^»Ki5 

W41 O-501I«, ®ttw©iisa* { « 

^t»»=4! W *> 5 ~ 3 0 *Jfl*« 1 

Xtt 2 EfteftttBHAOHafttt. 

4 nn»je4<ttxaffi*dfi. a 2 tat a* 



3ia*(CS!?t5C tC J: OfiJMfcL. »: n 

rffiis^'rf 1 xs± 2i2aroiK*sasp D 0 
w»3^a;. 

5 Mff»S*<ftXllftAdft. *2fflfcft4 

#aac/?stt»*'saxttM*^^-cs.4iM^ 

1? urn* -cis file tfrv». *^r«ftttWBi 
a*»cfim-r 5 c t e «t 0 . gscsic 

*fr *m*m 1 xs± 2 eateffittnaaiiia 
urn. j 



nm¥3-l 6 6303 



ummwn mm vmt ± zmvm 
mmm s&3gra§4g# 

BSffB] ¥$7^ (1 9 9 5) 3^140 

MS§] #§§¥3-1 6 6 3 0 3 
MB] ¥$3^ (19 9 1) m 1 8 0 
[WIS] ^#^$S3-1 6 6 4 
[tfJIS##] #§(¥1-2 9 3 9 9 8 

B22F 1/00 Z 8928-4K 

1/02 A 8928-4K 



i . 

2. 



3. SEsris 

WtOHfli ttSttHA 
Ta«»piUtt*S 2 o#S6 



t 1 05 S 03 [3508) 9104 FAX 03 135081 
S5S!«EaSlit«2T@4S2^ SSiffiSffl^. 

#g± (7917) * IS S 

5. *EKA9*8HT4W!S«J« 4L, 

6. MjE<?>*tS 

BflMSW rSWWSWitcSiiHJ WHS. 



II 0 



(1) BW«<DS5HS«4fTgK:, IT6ft-*-*J £*S<0*. r&4fcT«J 
tffljET4. 

(2) Wtt*©»6H»8frS~»9lTSE. tctifixtb. Ctltt. 1 iife 
4<9*. ffCtsPTS. **WfflttJ tMiET4. 

(3) ™*©S6HS1 Bffa-Sl 7frBK: rBajLfctraittD. tft* 
SfflJ fc*4©4. rBUibfcfc<01:4t4^ A.. Se.lC*e«J k(*T£t4 



fiSC r&£+41 tMO% Iff 



-» 1- 



